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Abstract 
Background: Kuwait is witnessing an alarming increase in diabetes and high prevalence of multi-drug resistant 
strains. E-Health solutions have the potential to deliver timely, quality and cost-effective solutions to these 
public health challenges. However, little is known about the existing e-health solutions in Kuwait. 
Aims: This study aims to explore the current e-health tools and applications in Kuwait, and the factors that 
affect their adoption and implementation. 
Methods: A literature search was carried out for articles on e-health in Kuwait using the following electronic 
databases: PubMed, Google Scholar, Scopus, Web of Science, CINAHL, Medline and Proquest. Reference lists 
of all included items were additionally searched. A manual search was also conducted using WHO EMRO 
Virtual Health Sciences Library and MOH policies and standards. 
Results: 1121 papers were retrieved from databases and 29 papers were added from manual searching of 
reference lists. 495 papers were considered for review after the removal of duplicates. Thirty studies met the 
inclusion/exclusion criteria. Implementing electronic health records and establishing a childhood-onset diabetes 
registry are the main e-Health achievements to date. Implementing e-Health tools has been hindered by various 
socio-political, financial, infrastructural, organizational, technical and individual barriers. 
Conclusion: The modest e-Health achievements warrant bigger and faster implementation steps focusing on 
developing an e-Health policy framework and drawing an implementation road-map that is evidence based and 
research informed. 
Keywords: e-Health; electronic healthcare records; m-health; telemedicine; Kuwait. 
1. Introduction 
Electronic health (e-health) generally refers to the use of online and off-line 
computer-based applications to deliver and enhance health services and facilitate the 
2 
 
exchange of health information [1]. The World Health Organisation (WHO) specifically 
defines e-health as “the cost-effective and secure use of Information and Communications 
Technologies (ICT) in support of health and health-related fields, including healthcare 
services, health surveillance, health literature, health education, knowledge and research” [2]. 
It further differentiates eHealth into domains/ tools such as electronic health records (EHR), 
telemedicine and mobile health (mHealth) [3]. 
The potential benefits of adopting e-health have been reported in developed countries 
[4, 5]; however, the adoption and implementation of such tools are still lagging in developing 
countries [6-8]. Kuwait [9] offers an interesting developing country context to explore e-
Health applications and their potential to address urgent healthcare issues, including the 
epidemic levels of diabetes, the high costs associated with funding treatment abroad and the 
prevalent antimicrobial resistance. 
Kuwait has a high prevalence of diabetes. Around 15% of the population in Kuwait 
have diabetes [10]. E-health can potentially aid the prevention and management of diabetes 
and other non-communicable diseases [11]. Moreover, the issue of medical tourism is 
currently under scrutiny especially since the dip in oil prices in 2015 and the subsequent 
reduction in expenditure in the public sector by Kuwaiti and other governments in the region. 
For specialities that are not available in the country, and/ or “complex cases”, the Kuwaiti 
Ministry Of Health [MOH] funds treatment costs and patients and attendants’ travel and 
living expenses [12].Telehealth could reduce the bill associated with “medical tourism” [13]. 
Another pressing issue and a top threat to public health is the widespread of antimicrobial 
resistance. Reports of multi-drug resistant strains from the Arab Gulf region [14, 15] and the 
lack of a national strategy to combat antimicrobial resistance [16] warrants urgent actions that 
include a national surveillance system and electronic prescribing support systems that are 
integrated with patients’ health records. 
The healthcare challenges facing Kuwait require urgent action, and e-health tools can 
address these challenges if the Kuwaiti government encourages the healthcare sector to 
implement e-health and provide more e-health services. This study aims to explore the 
current e-health tools and applications in Kuwait, and the factors that affect their adoption 
and implementation. 
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2. Methods 
2.1 Search strategy 
To explore e-health applications in Kuwait, a literature search was carried out from 
June to October 2017 for articles on e-health as defined by WHO published in or about 
Kuwait. The search was performed using the following electronic databases: PubMed, 
Google Scholar, Scopus, Web of Science, CINAHL, Medline and Proquest. The search terms 
used were: mHealth; mobile Health; smart phones health; e-health; Internet; health apps, 
telemedicine, electronic medical records, e-learning. Each of these key words was combined 
using ‘AND’ with Kuwait, Gulf, Gulf Cooperation Council (GCC) and Middle East (ME). 
The search was in English language [3]. Reference lists of all retrieved items were 
additionally searched. A manual search was also conducted using WHO EMRO Virtual 
Health Sciences Library and MOH policies and standards. 
 
2.2 Inclusion/exclusion criteria 
To widen the scope of evidence included in this review, an extensive search was 
conducted to include peer-reviewed articles, conference papers, graduate thesis, 
governmental reports and policies written in/ about Kuwait, GCC, ME, and any paper 
reported Kuwait on the topics of e-health. Technical papers, blogs and websites were 
excluded from the search. 
 
2.3 Search results and study selection 
The Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) 
statement was used. After applying inclusion/ exclusion criteria, 1121 papers were retrieved 
from databases and 29 papers were added from manual searching of reference lists. 495 
papers were considered for review after the removal of duplicates. One related article was 
excluded as neither the abstract nor the full text of the article could be retrieved [17]. After 
reviewing of titles, abstracts and full texts, 30 studies were included in the analysis (see 
figure 1). Three authors reviewed the articles independently to ensure that they met the 
inclusion/exclusion criteria. 
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 Figure 1: Flow diagram of studies for inclusion. 
 
2.4 Analysis 
The characteristics of retrieved items were assorted by basic bibliometric data, format 
of items, study design, sample description and type of e-health. The outcomes of the retrieved 
papers were organised into descriptive narrative themes based on type of e-Health. 
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Additional records identified through other 
sources  
(n = 29) 
Records after duplicates removed 
(n = 495) 
Records screened  
(n = 495) 
Records excluded  
(n = 457) 
Full-text articles assessed for 
eligibility  
(n =38) 
Full-text articles excluded  
(n = 8) 
1: Television series for weight 
reduction 
2: Radiology picture archiving. 
2: reviews of Apps. 
3: technical papers. 
Studies included in qualitative 
synthesis  
(n = 30) 
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3. RESULTS 
3.1 Characteristics of the retrieved studies 
We retrieved 30 studies that met the inclusion/exclusion criteria. These are 
categorised, based on the domains/ tools reported, into: telemedicine, electronic health 
records (EHR), Health related e-learning, mHealth and health websites. Studies that explored 
ICT in health were categorised under e-Health. The characteristics and categories of the 
retrieved studies are summarised in table 1. 
The earliest reports on e-Health in Kuwait; specifically about telemedicine, were 
published in 1999. Twenty-two of the retrieved studies were research articles, four were PhD 
theses, and three were conference papers and one organisational policy.  
In addition to the MOH IT vision policy, five papers presented an overview of e-
Health generally, addressing the current situation in Kuwait and future perspectives, and six 
papers focused specifically on telemedicine, teleconsultations and telepathology. Nearly half 
the retrieved papers explored the adoption and implementation of electronic health/medical 
records, and healthcare professionals and patients’ satisfaction with EHR. One study 
reviewed the availability of m-Health apps and assessed their feasibility, and another study 
reviewed the available health websites in the GCCs. Three papers evaluated medical students 
and HCPs elearning. Only three papers explored the role of e-Health solutions in disease 
management including one on tooth avulsion and two on diabetes. The latter reported on the 
outcomes of the Kuwait Scotland e-Health Innovation Network (KSeHIN) established in 
2010. 
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Table 1: Characteristics of retrieved papers:  
Result Sample 
description 
Area of 
study 
Study design Location Format Author/year Typology 
Outsourcing health IT should be considered as a strategic 
tool and not as an immediate solution. 
It is predictable that IS/IT outsourcing practices will be 
increasing in the future in publichealth care sector in 
Kuwait. 
No sample description 
for questionnaires. 
N= 11 IT managers and 
staff to be interviewed 
IT in the health 
sector 
Case study- Mix 
methods 
Kuwait Article Khalfan & 
Alshawaf, 2003 
[20] 
e-
H
ea
lt
h
 
- - KSeHIN Descriptive (no 
formal design) 
Kuwait Conference 
paper 
AlHuwail & 
Barnes, 2011 
[19] 
- - 
 
 
KSeHIN Descriptive (no 
formal design) 
Kuwait Article Conway et al., 2014 
[52] 
- 29 studies were 
retrieved, one about 
Kuwait 
HIT Systematic 
review 
ME Article Alsadan et al., 2015 
[53] 
- - e-Health in 
GCC 
Systematic 
thematic review 
GCC Article Weber et al., 2017 
[3] 
Although the response rate was low, the tool could be 
successfully used for remote diagnosis with continuous 
health care training. 
Images of 134 army 
optometry officers 
Ophthalmic 
telemedicine 
system 
Case report Kuwait/ 
US army 
Article Lattimore, 1999 
[54] 
T
el
em
ed
ic
in
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The process of using telepathology showed positive 
results in diagnosis from distant medical centers. It was 
simple and inexpensive. It promotes sharing knowledge 
and experience between pathologists. 
N=100 pathology cases 
from the pathology 
archive of the Mubarak 
Al-Kabeer hospital. 
Tele-pathology Cohort study Kuwait Article Francis et al., 1999 
[55] 
 
Email telemedicine worked by sending an email of the 
case from the center in developing country to 
intermediate partner (Trust) that will send it to the 
specialist and then send back the reply. 
Only one case was referred from Kuwait between 2004 
and 2007. 
Although the other results were not specific to Kuwait, 
but the overall attitudes towards email telemedicine in 
the ME were positive. 
N= one case from 
Kuwait out of 283 
cases from the ME. 
Email -
telemedicine 
Case report Other  Article Patterson et al., 
2007 
[56] 
 
The use of telemedicine enhanced healthcare in remote 
and austere locations especially in the battlefield where 
there is a lack of specialised medical experts. 
N=153 tele-
consultations from 
Kuwait 
Tele-diagnosis case report Kuwait/ 
US army 
Article McManus et al., 
2008 
[57] 
Patients showed a clear readiness for telemedicine 
adoption, despite worrying about quality of telemedicine, 
privacy and confidentiality issues. 
N= 111 patients, N= 63 
physicians, N= 7 policy 
makers, N= 6 IT 
Tele-
consultation 
Cross sectional- 
Mix methods 
Kuwait PhD thesis Buabbas, 2013 
[12] 
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The specialist physicians also showed readiness towards 
adoptionof telemedicine and their responses indicated 
that they are willing to use such systems. 
The current technical infrastructure for ICT in the 
Kuwaiti healthcare system is not ready for telemedicine 
adoption and there needs to be a change in culture to 
improve openness and trust among departments. 
managers 
- - Telemedicine Descriptive  Kuwait / 
US army 
Article Poropatich et al., 
2013 
[63] 
- - EHR 
implementation 
Descriptive (no 
formal design) 
Kuwait Conference 
paper 
Akbar; 2003 
[22] 
E
le
ct
ro
n
ic
 H
ea
lt
h
 R
ec
o
rd
s 
- - EHR 
implementation 
Descriptive- 
conceptual 
framework (no 
formal design) 
Kuwait Article Akber& Gough; 
2003 
[23] 
Physicians had a positive attitude toward EHR 
implementation. 
Physicians reported organisational, technological and 
economic factors affecting HER implementation. 
N= 463 physicians 
responded to 
questionnaires 
Physicians 
perceptions 
Cross sectional 
– Mix methods 
Kuwait PhD thesis Al-Jafar, 2003 
[28]* 
Most patients noticed service improvement after EHR 
implementation. 
Patients agreed that the system helps in arranging patient 
appointments, dispensing medications, improving 
accuracy and ease of follow-up. 
Reasons for dissatisfaction with EHRs include: 
confidentiality of information in the records and some 
patients disliked the physician’s use of the computer 
during consultation. 
N=200, random sample 
from 10 PCCs, adults 
aged 18 and above, 
attending two-shift 
periods of the chosen 
center 
Patient 
satisfaction 
Cross sectional- 
Qualitative 
Kuwait Article Al-Azmi et al., 
2006 
[58] 
Factors affecting the successful implementation of HIS: 
1)Top management perspectives: 
Incentives, resistance to change, organization’s diversity, 
stability and accountability. 
2)End users’ perspectives: 
Training, incentives ease of use, uncertainty of use and 
lack of end user involvement. 
N= 493 participants 
were randomly selected 
from public and private 
sectors. 
Facilitators & 
Barriers to 
adaption 
Cross sectional- 
mix methods 
Kuwait PhD thesis Al-Hajerri, 2006 
[46] 
In general, the nurses had positive attitudes towards 
computerised HIS in MOH hospitals. 
With adequate training, the implementation of HIS could 
be effective for nurses in providing quality health 
services. 
N=530 nurses were 
randomly selected 
working in MOH 
hospitals. 
Nurses 
perspectives 
Cross sectional- 
Quantitative  
Kuwait Article Alquraini et al., 200 
[25] 
The receptionists’ tasks could be incorporated within the 
EHR system in a simpler way, leading to a more 
N=332 medical 
receptionists were 
Medical 
receptionists’ 
Cross sectional- 
Quantitative 
Kuwait Article Al-Azmi et al., 
2009 
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favorable user reaction and successful implementation. 
Above 80% of the receptionists found EHR flexible, easy 
to use and satisfying, while over 30% found it 
inadequate, dull and bad. 
Training of EHR users will increase their computer skills 
and confidence with the use of the system and help 
resolve minor computer and software problems. 
randomly selected from 
MOH PCCs. 
satisfaction [24] 
HCPs perspectives: 
Facilitators: improve timely access to medical records, 
delivery of chronic illness care and overall quality of 
care to patient. 
Barriers: EHRs do not improve communication with 
patients, lack of EHRs awareness, system maintenance, 
system downtime, loss of clinical data and not sharing 
medical information. 
Policy makers perspectives: 
The MOH is looking to improve the quality, 
accessibility, and productivity of health services, but It 
requires converting strategic thinking into an actual plan. 
N= 325 HCPs using 
EHR. 
N=12 policy makers. 
Facilitators& 
Barriers to 
adaption 
Case studies-
Quantitative 
Kuwait PhD thesis Almutairi, 2011 
[18] 
- - Challenges to 
implementation 
Descriptive – 
personal review 
GCC Article Mogli, 2012 
[59] 
Several improvements were recommended to upgrade 
the system, such as supply the system with a database 
full of drugs details and messaging alerts like drug-drug 
interactions to reduce medications errors and to enhance 
drug information management. 
N= 40 pharmacists 
working in PCC. 
Pharmacists 
satisfaction 
Cross sectional 
– Quantitative 
Kuwait Article Buabbas & Al-
shawaf, 2011 
[26] 
Decreased physician attention towards patients during 
patient visits due to the use of EHR. 
 
N=518 patients were 
randomly selected from 
PCCs. 
Patients’ 
satisfaction 
Cross sectional- 
Quantitative  
Kuwait Article Al-Jafar, 2013 
[29] 
- - MOH IT vision - Kuwait Policy  Moh, 2013 
[60] 
 
The ICT literacy of dietitians and nutritionists is 
important to identify individual needs and ensure the 
proper use of ICT and to avoid wasting time and money. 
Recommending training courses on ICT for dietitians 
and nutritionists can provide better nutritional care to 
patients. 
N= 103 dieticians and 
nutritionists in MOH 
ICT literacy 
prior to EHR 
adaption 
Cross sectional- 
Quantitative  
Kuwait Article  Ali et al., 2015 
[27] 
- N= 12 papers were 
retrieved, one about 
Kuwait 
Nurse 
participation in 
EHR 
Review ME Article Strudwick et al., 
2015 
[61] 
Faculty members agreed that internet use isvital for 
research, information and communication. 
N= 131 faculty 
members in HSC. 
Internet use Cross sectional -
Quantitative 
Kuwait Article Ur Rehman & 
Ramzy, 2004 
e- L ea rn in g
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IT: information technology; IS: information system; KSeHIN: Kuwait-Scotland e-Health Innovation Network; ME: Middle East; HIT: health information technology; GCC: 
Gulf cooperation countries; US: United States; ICT: information and communication technology; EHR: electronic health records; PCC: primary care centers; HIS: health 
information system; MOH: Ministry of Health; HCPs: health care professionals; HSC: health science center; KPHs: Kuwait public hospitals. 
*Only abstract was retrieved. 
** Conference paper is attached to this reference. 
Training is needed to improve users skills  [32] 
Lack of ICT resources and online databases in hospitals. 
Mobile phone used between doctors to facilitate quick 
peer-consultations. 
Enhancing ICTs in hospitals is a key to improve health 
care services and clinical decision making.  
N=541 questionnaires 
response. 
N=3 focused group. 
N= 20 semi-structure 
telephone interviews. 
ICT sources for 
doctors 
Cross sectional- 
Mix methods 
Kuwait Conference 
paper 
Al-Dousari et al., 
2009 
[62]** 
Significant improvement of students’ ICT skills before 
and after the informatics course. 
The attitudes of most of the students toward the potential 
of e-Learning were positive. 
N= 171 students in 
HSC. 
Student e-
learning 
Cross sectional- 
Quantitative  
Kuwait Article Buabbas et al. 2016 
[34] 
The App alone is an effective means of providing 
accessible knowledge to guide lay people in managing 
tooth avulsion, and it can be superior to a lecture-based 
delivery of information. 
N=87 school teachers. Apps feasibility  Cross sectional- 
Quantitative 
Kuwait Article Al-Musawi et al., 
2017 
[31] 
M
o
b
il
e 
a
p
p
s 
- - Health websites 
in the GCC 
Review of 
websites 
GCC Article Weber et al., 2014 
[33] 
H
ea
lt
h
 
w
eb
si
te
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3.2 The current e-Health tools and applications in Kuwait 
A case study report by Khalflan and Alshawaf [20] highlighted the lack of a robust IT 
infrastructure and suggested the need to outsource health IT solutions to meet the demands of 
the Kuwaiti health sector. However, the establishment of the Central Agency for IT (CAIT) 
by the Kuwaiti government in 2006 improved the potential of Kuwaiti health sector to source 
health IT locally, since the CAIT’s mission was to build IT infrastructure, set out plans and 
policies and coordinate the implementation of e-government initiatives. 
Although the MOH has been implementing IT solutions through the Department of 
InformationSystem (DoIS) over the last three decades, the plans were published as recently as 
2013.These outline the role of DoIS in providing IT services to all MOH general and 
specialised hospitals, primary care centres (PCCs) and different departments using “the best 
breed systems, IT governance and standards”. These also highlight the government’s 
capabilities to build and maintain a robust IT infrastructure that could support e-Health 
applications. 
As it is a novel practice in the Kuwaiti context, many challenges faced the 
implementation of e-Health solutions in Kuwait. These barriers can be categorised into 
organizational factors such as the absence of strong leadership and strategic plans, no clear 
vision of implementation, lack of financial support, challenges related to value and role of e-
Health, and ambiguous policy frameworks. Other barriers relate to IT management including 
poor quality of IT infrastructure, lack of technically competent staff, the huge volume of data 
and the concern about data security and confidentiality. In addition to organisational and 
technical barriers, it is important to consider the individual barriers that hinder IT 
implementation, such as patients and HCPs resistance to change [12, 18-20]. 
 
3.2.1 Diabetes register 
MOH also sought collaboration with internal partners including the Dasman Diabetes 
Institute (DDI), and external partners including; the National Health Service Tayside 
(NHST), the University of Dundee (UoD) and Aridhia Informatics, a Glasgow-based research 
informatics company. This collaboration resulted in the establishment of a diabetes register 
for children (Childhood‐ Onset Diabetes eRegistry (CODeR)), as well as the establishment of 
postgraduate programmes such as he PG Cert/Dip/MSc in diabetes care, education and 
management, which is presented and awarded by the UoD. A register for adults with diabetes 
is yet to be established. The DDI is leading the strategic initiative to create and maintain the 
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register, and foresees potential for successful implementation given that EHR are already 
routinely used, and diabetes data can be polled from them [19]. 
 
3.2.2 Telemedicine 
Despite the fact that Kuwait cofounded the Arab Telemedicine Society in 1999 to 
promote the development of telehealth, telemedicine and telecare [21], little has been 
reported on the activities of this body. 
Telemedicine has been suggested as a means to address “health tourism” and the 
associated high bill of sending patients abroad for medical treatment. Buabbas investigated 
the readiness of stakeholders to adopt telemedicine [12] and found that patients and 
physicians believed that telemedicine is a viable approach for providing medical care 
services. However, the current IT infrastructure within their setting may not be ready to 
integrate telemedicine solutions. Furthermore, organisation and management support were 
identified as key factors to facilitate adoption and implementation of telemedicine solutions. 
 
3.2.3 Electronic Health Records (EHR) 
The Kuwaiti MOH started to implement EHRs in primary healthcare centres over a 
period of four years (1999- 2003) through the MOH-DoIS. By the year 2009, EHRs were 
implemented in all 96 primary healthcare centres. The overall strategy was to create one 
single records system, connecting patients’ records in primary and secondary care, promoting 
continuity of and improved quality of care. But, according to Akbar 2003, the implementation 
of such systems faces financial challenges as well as lack of knowledge and appreciation of 
the benefits of such system [22, 23]. Although healthcare professionals (physicians, 
pharmacists, nurses, dieticians and nutritionists) demonstrate a positive attitude towards 
EHRs, patients are still sceptical of the benefits of EHRs, and they report that this tool affects 
their relationship with their physician [24-29]. 
Similar findings were reported in three doctoral theses by Al-Jafar [28], Al-Hajerri 
[46] and Almutairi [18]. Their studies explored multiple stakeholder perspectives towards the 
adoption of EHR and implementation of Health Information Systems (HIS). Physicians 
demonstrate a positive attitude towards EHR adoption, and they report organisational, 
technological and economic factors as barriers to EHR adoption in their organisations. This 
was further reported in Almutairi doctoral study (2011); Healthcare professionals reported 
barriers including: lack of EHR awareness, lack of computer skills and experience, loss of 
personal attention with the patient while entering data. Other barriers were EHR system 
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related, including: system’s maintenance, concerns for loss of clinical data, security concerns 
regarding system’s use and access. The study further reported that ease of use, the ability to 
generate reports, and the facility to access previous records instantaneously would facilitate 
the adoption of EHRs by healthcare professionals. 
Al-Hajerri [46] explored perspectives of top managers and end-users (including 
clinicians, pharmacists, nurses, technicians and clerks) in public and private hospitals in 
Kuwait towards the implementation of HIS. The barriers from managers perspectives were 
organisational e.g. additional money for performance and resistance to change within the 
organisation, and cultural barriers e.g. workers responsibility. End users reported lack of 
awareness, lack of involvement and lack of training as main barriers to implementation. On 
the other hand, ease of use was reported as a main facilitator towards implementing HIS. 
These and other barriers and facilitators affecting the adoption of e-Health tools in Kuwait are 
summarized in table 2. 
Table 2 Factors affecting the adoption of e-Health tools in Kuwait 
Barriers Themes Facilitators References 
 
Lack of strategic plans 
Lack of clear vision of implementation 
Socio-political MOH IT vision policy [15, 28-30] 
Lack of financial support Financial MOH funding [15, 28, 30, 46] 
Poor IT infrastructure Infrastructural High internet and mobile phone coverage [15, 29, 30] 
Lack of strong leadership  
Lack of training 
Lack of expertise 
Organisational Collaboration with internal and external 
partners 
[15, 28-30, 46] 
Complex systems Technical Ease of use [28, 46] 
Lack of awareness of e-Health benefits 
Resistance to change 
Data security and privacy 
Individual Perceived usefulness 
Willingness to adopt 
[15, 28-30] 
 
 
3.2.4 Mobile health (mHealth) 
Kuwait is fully covered by the mobile network, and 97% of the land has 4G LTE 
(Internet) coverage. Mobile accessibility among the Kuwaiti population accounts for 240%, 
which is the highest percentage among GCC countries. Moreover, mobile phones including 
smart phones penetration among households exceeds the penetration of television and 
computers (100%, compared to 91% and 60% respectively) [30]. 
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Only one study explored the potential of mHealth apps in improving school teachers’ 
knowledge on the management of tooth avulsion. The study concluded that the App alone is 
an effective means of providing accessible knowledge to guide lay people in managing tooth 
avulsion, and it can be superior to the lecture-based delivery of information [31]. 
 
3.2.5 Health websites and e-learning resources 
In Kuwait, the internet is one of the main sources of medical information [32]. 
Furthermore, 34% of personal activities on the internet involve getting information related to 
health or health services. In the absence of health websites that are maintained by health 
authorities, the main concern regarding health websites in the GCC is the quality of 
information available that is often unreliable and misleading [33]. Moreover, even though the 
first language in the GCC is Arabic, more than 50% of the health websites were in English 
[33], and these mainly relate to health services such as private hospitals or clinics, private 
medical practice and commercial products. Overall, the available “health” websites in the 
region showed a lack of privacy and security policies as well as out of-date information [33]. 
The availability and use of e-learning resources, unlike in the case of internet sites, remains 
low in Kuwait. In 2016, Buabbas compared university students’ attitude towards e-learning 
before and after an introductory course on informatics and reported a significant 
improvement of IT skills among students after the course [34]. Moreover, this study revealed 
a significant shortage of e-learning resources in health and medical sciences at Kuwait 
University, the only university that offers medical and health sciences education. 
 
4. Discussion 
This narrative review identifies the current availability and uses of e-health tools in 
Kuwait and the factors affecting their adoption and implementation in healthcare settings and 
by healthcare professionals. The adoption and implementation of these e-Health tools are 
affected by various factors including socio-political, financial, infrastructural, organisational, 
technical and individual barriers and facilitators. 
The childhood onset diabetes registry will provide commissioners, healthcare 
professionals and public health practitioners with a valuable opportunity to follow up disease 
progression throughout the patient’s life and is an excellent manifestation of how the benefits 
of e-Health could be harnessed. The efforts to establish a much-needed diabetes registry for 
adults remain fruitless. Data from these registries would provide a better understanding of the 
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burden of the disease and could inform, assess and improve care at an individual as well as 
population level [35]. 
Furthermore, the establishment of EHR in all primary healthcare centres is a 
considerable achievement since these retain information relating to diagnosis and treatment. 
EHRs not only enhance patients care, reduce medication errors and facilitate communications 
with patients and other healthcare professionals [36], but they can further contribute to 
establishing an adult diabetes registry; as diagnosis of diabetes data could be extracted from 
the EHRs to establish an “initial registry” and a national diabetes audit.  
Telemedicine enhances communication and diagnostics [37, 38] and can reduce the 
need for patients to travel long distances to seek medical attention [39]. The benefits of 
telemedicine could also be harnessed locally in the contexts of diabetes management and 
antimicrobial stewardship. In relation to diabetes Bashshur et al. reviewed the available 
evidence and confirmed the benefits of telemonitoring and telescreening in improving 
glycemic control, early detection of retinopathy, reducing body weight and increasing the 
uptake of physical activity [40]. Furthermore, providing training through e-learning resources 
could improve practices and reduce the need for inappropriate disease management and/ or 
prescribing [41, 42]. 
Kuwaitis, and many people around the world, rely on the internet and “health 
websites” to seek health related information [33]. However, in the absence of heath websites, 
that are maintained and updated by Kuwaiti healthcare authorities and the minimal use of m-
Health, the public is often misinformed and exposed to out-of-date and potentially unsafe 
information [43, 44]. The low and slow adoption and implementation of e-Health tools in 
Kuwait can be attributed to a number of socio-political, financial, infrastructural, 
organizational, technical and individual factors. The adoption and implementation of e-Health 
applications is only possible if organizations have a robust IT system that facilitates 
workflow and is compatible with eHealth solutions [45]. 
Despite the MOH publishing its IT vision and plans including implementing e-Health 
applications, there is a clear lack of strategic plans for implementation of e-health 
applications. The lack of e-Health policies has been shown to hinder the adoption of e-Health 
solutions at organizational [12, 18-20, 46] and healthcare professional levels [12, 18-20]. E-
Health policies reduce healthcare professionals’ anxieties and liability pressures in relation to 
patients’ data and improve organizations’ collaborations and communications [47]. 
Furthermore, organizations could also be incentivised financially by MOH to adopt e-health 
applications [48, 49]. Funding could be provided to cover implementation costs as well 
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achieving performance indicators [49, 50]. Here, strong leadership is an important 
determinant of e-Health adoption and implementation [45], and lack of engagement of top 
management has been shown to hinder the process of adoption and undermine the success of 
implementation. Managers can recognise the organisation’s needs and can decide on and 
allocate the required resources in terms of funding, training and hiring expert staff/ 
champions to facilitate e-Health adoption and implementation [51]. 
Furthermore, fostering a culture of open communication about the benefits of e-
Health and involving the end user in all stages of adoption and implementation are likely to 
challenge the negative attitudes towards e-Health adoption [49]. 
 
5. Limitations 
To our knowledge, this is the first review of the current e-Health applications and 
tools in Kuwait. We reviewed evidence from a variety of study types and grey literature 
resources to widen the scope of evidence and provide a more complete picture of the current 
e-Heath trends in Kuwait. However, the quality of the retrieved studies was not assessed due 
to the heterogeneity of the retrieved items in terms of format, study designs and methods. 
 
6. Conclusion 
An e-Health policy framework is urgently required to address the various factors 
affecting Kuwaitis health including diabetes and antimicrobial resistance. This framework 
should be based on evidence for e-Health improving citizens’ health, and needs to incorporate 
an integrated approach that links disease prevention, disease treatment and promoting public 
health through harnessing the potentials of e-Health. 
 
 
 
  
16 
 
7. References 
1. Eysenbach G, Jadad AR. Evidence-based patient choice and consumer health 
informatics in the Internet age. J Med Internet Res. 2001;3(2):E19. 
2. Global diffusion of eHealth: making universal health coverage achievable. Report of 
the third global survey on eHealth. Geneva: World Health Organization; 2016. 
Licence: CC BY-NC-SA 3.0 IGO. 
3. Weber AS, Turjoman R, Shaheen Y, Al Sayyed F, Hwang MJ, Malick F. Systematic 
thematic review of e-health research in the Gulf Cooperation Council (Arabian Gulf): 
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and United Arab Emirates. J 
TelemedTelecare. 2017;23(4):452-9. 
4. Marques A, Oliveira T, Dias SS, Martins MFO. Medical records system adoption in 
European hospitals. Electronic Journal of Information Systems Evaluation. 
2011;14(1):89. 
5. Eason K, Waterson P. The implications of e-health system delivery strategies for 
integrated healthcare: lessons from England. International journal of medical 
informatics. 2013;82(5):e96-e106. 
6. Verbeke F, Karara G, Nyssen M. Evaluating the impact of ICT-tools on health care 
delivery in sub-Saharan hospitals. Studies in health technology and informatics. 
2013;192:520-3. 
7. Malaquias RF, de Oliveira Malaquias FF, Hwang Y. The role of information and 
communication technology for development in Brazil. Information Technology for 
Development. 2017;23(1). 179-93. 
8. Uluc CI, Ferman M. A comparative analysis of user insights for e-health development 
challenges in Turkey, Kingdom of Saudi Arabia, Egypt and United Arab Emirates. 
Journal of Management Marketing and Logistics. 2016; 3(2).176-89. 
9. World Bank. Kuwait Economic Outlook - Spring 2018 (English). MENA Economic 
Outlook Brief. Washington,D.C.: World Bank Group. 
http://documents.worldbank.org/curated/en/993751523637283004/Kuwait-Economic-
OutlookSpring-2018 
10. International Diabetes Federation. IDF Diabetes Atlas, 8th edn. Brussels, Belgium: 
International Diabetes Federation, 2017. http://www.diabetesatlas.org 
17 
 
11. Feroz A, Kadir MM, Saleem S. Health systems readiness for adopting mhealth 
interventions for addressing non-communicable diseases in low-and middle-income 
countries: a current debate. Global health action. 2018;11(1):1496887. 
12. Buabbas A. Investigation of the adoption of telemedicine technology in the Kuwaiti 
health system: Strategy and policy of implementation for overseas referral patients. 
London: Brunel University; 2013. 
13. Totten AM, Womack DM, Eden KB, McDonagh MS, Griffin JC, Grusing S, et al. 
Telehealth :mapping the evidence for patient outcomes from systematic reviews. 
2016. 
14. Aly M, Balkhy HH. The prevalence of antimicrobial resistance in clinical isolates 
from Gulf Corporation Council countries. Antimicrobial resistance and 
infectioncontrol. 2012;1(1):26. 
15. Balkhy HH, Assiri AM, Al Mousa H, Al-Abri SS, Al-Katheeri H, Alansari H, et al. 
The strategic plan for combating antimicrobial resistance in Gulf Cooperation Council 
States. Elsevier; 2016. 
16. Alghamdi S, Shebl NA, Aslanpour Z, Shibl A, Berrou I. Hospital adoption of 
antimicrobial stewardship programmes in Gulf cooperation council countries: A 
review of existing evidence. Journalof global antimicrobial resistance. 2018;15: 196-
209. 
17. AL-Jafar E. Physician's Computer Literacy and Familiarity with EHR Systems. 
Physician's Computer Literacy and Familiarity with EHR Systems/AHIMA, American 
Health Information Management Association. 2005. 
18. Almutairi B. A strategic roadmap for achieving the potential benefits of electronic 
health record system in the state of Kuwait. London: University College London; 
2011. 
19. AlHuwail D, Barnes R, editors. Diabetes care in the age of informatics: Kuwait-
Scotland health innovation network. Proceedings of the Second Kuwait Conference 
on e-Services and e-Systems; 2011. (p. 16). ACM. 
20. Khalfan AM, Alshawaf A. IS/IT outsourcing practices in the public health sector of 
Kuwait: a contingency approach. Logistics Information Management. 
2003;16(3/4):215-28. 
21. El Matri A. Role of Arab Telemedicine Society in support of e-health. In 2008 3rd 
International Conference on Information and Communication Technologies: From 
Theory to Applications 2008 (p.1-2).IEEE. 
18 
 
22. Akbar AA. Pay-per-use concept in healthcare: a grounded theory perspective. In36th 
Annual Hawaii International Conference on System Sciences, 2003. Proceedings of 
the. IEEE. 2003 (pp. 12-pp). 
23.  Akber A, Gough T. TeleHealth paradigm for Kuwait’s healthcare. Logistics 
Information Management. 2003;16(3/4):229-45. 
24. Al-Azmi SF, Al-Enezi N, Chowdhury RI. Users' attitudes to an electronic medical 
record system and its correlates: a multivariate analysis. Health Inf Manag. 
2009;38(2):33-40. 
25. Alquraini H, Alhashem AM, Shah MA, Chowdhury RI. Factors influencing nurses' 
attitudes towards the use of computerized health information systems in Kuwaiti 
hospitals. J Adv Nurs. 2007;57(4):375-81. 
26. Buabbas A, Al-shawaf H. Pharmacists perspectives on the effectiveness of primary 
care information system on pharmacy practice in Kuwait health care centres. 
InProceedings of the 6th International Symposium on Health Informatics and 
Bioinformatics 2011 (pp.1-7). IEEE. 
27. Ali B, Hamza A, Maryam A, Abdullah A. Assessment of Professionals’ Literacy in 
Information and Communication Technology at the Administration of Food and 
Nutrition in Kuwait. J Health Med Informat. 2015;6(198):2. 
28. Al-Jafar EA. Factors affecting diffusion of the electronic medical record (EMR) from 
a physicians' perspective: The Kuwait experience. 2003. 
29. Al-Jafar E. Exploring patient satisfaction before and after electronic health record 
(EHR) implementation: the Kuwait experience. Perspectives in Health Information 
Management/AHIMA, American Health Information Management Assocciation. 
2013;10. 
30. Consolidated Kuwait national ICT indicators reports. The Central Agency of 
Information Technology. 2016. 
31. Al-Musawi A, Al-Sane M, Andersson L. Smartphone App as an aid in the emergency 
management of avulsed teeth. Dent Traumatol. 2017;33(1):13-8. 
32. ur Rehman S, Ramzy V. Internet use by health professionals at the Health Sciences 
Centre of Kuwait University. Online Information Review. 2004; 28(1): 53-60. 
33. Weber A, Verjee M, Rahman Z, Ameerudeen F, Al-Baz N. Typology and credibility 
of Internet health websites originating from Gulf Cooperation Council countries. 
Eastern Mediterranean Health Journal. 2014;20(12):804-11. 
19 
 
34. Buabbas AJ, Al-Shawaf HMH, Almajran AA. Health sciences students’ self-
assessment ofinformation and communication technology skills and attitude toward e-
Learning. JMIR medical education. 2016;2.)1(:e9. 
35. Sreedharan J. The need to establish local Diabetes Mellitus registries. Nepal journal 
of epidemiology. 2016;6(2):551. 
36. King J, Patel V, Jamoom EW, Furukawa MF. Clinical benefits of electronic health 
record use: national findings. Health services research. 2014;49(1pt2):392-404. 
37. Ekeland AG, Bowes A, Flottorp S. Effectiveness of telemedicine: a systematic review 
of reviews. International journal of medical informatics. 2010;79(11):736-71. 
38. Matusitz J, Breen G-M .Telemedicine: Its effects on health communication. Health 
Communication. 2007;21(1):73-83. 
39. Hong YA. Medical Tourism and Telemedicine: A New Frontier of an Old Business. 
Journal of medical internet research. 2016;18(5):e115. 
40. Bashshur RL, Shannon GW, Tejasvi T, Kvedar JC, Gates M. The empirical 
foundations of teledermatology: a review of the research evidence. Telemedicine and 
e-Health. 2015;21(12):953-79. 
41. Sinclair PM, Kable A, Levett-Jones T, Booth D. The effectiveness of Internet-based 
e-learning on clinician behaviour and patient outcomes: a systematic review. 
International journal of nursing studies. 2016;57:70-81. 
42. Sikkens JJ, Caris MG, Schutte T, Kramer MH, Tichelaar J, van Agtmael MA. 
Improving antibiotic prescribing skills in medical students: the effect of e-learning 
after 6 months. Journal of Antimicrobial Chemotherapy. 2018; 73(8): 2243-6. 
43. Marshall LA, Williams D. Health information: does quality count for the consumer? 
How consumers evaluate the quality of health information materials across a variety 
of media. Journal of Librarianship and Information Science. 2006;38(3):141-56. 
44. Eysenbach G, Powell J, Kuss O, Sa E-R. Empirical studies assessing the quality of 
health information for consumers on the World Wide Web: a systematic review. 
JAMA. 2002;287(20):2691-700. 
45. Cresswell K, Sheikh A. Organizational issues in the implementation and adoption of 
healthinformation technology innovations: an interpretative review. International 
journal of medicalinformatics. 2013;82(5):e73-e86. 
46. Al-Hajerri M. An exploratory study of factors affecting the successful implementation 
of health information systems in the Kuwaiti health care delivery system. London: 
London School of Hygiene &Tropical Medicine; 2006. 
20 
 
47. Ross J, Stevenson F, Lau R, Murray E. Factors that influence the implementation of e-
health: a systematic review of systematic reviews (an update). Implementation 
Science. 2016;11(1):146. 
48. Archer N, Fevrier-Thomas U, Lokker C, McKibbon KA, Straus SE. Personal health 
records: a scoping review. Journal of the American Medical Informatics Association. 
2011;18(4):515-22. 
49. Boonstra A, Broekhuis M. Barriers to the acceptance of electronic medical records by 
physicians from systematic review to taxonomy and interventions. BMC 
healthservices research. 2010;10(1):231. 
50. Benavides-Vaello S, Strode A, Sheeran BC. Using technology in the delivery of 
mental health and substance abuse treatment in rural communities: a review. The 
Journal of Behavioral Health Services & Research. 2013;40(1):11.20-1 
51. Gruber D, Cummings GG, Leblanc L, Smith DL. Factors influencing outcomes of 
clinical information systems implementation: a systematic review. CIN: Computers, 
Informatics, Nursing. 2009;27(3):151-63. 
52. Conway NT, Al Wotayan R, Alkuzam A, Al-Refaei FF, Badawi D, Barake R, Bell A, 
Boyle G, ChisholmS, Connell J, Emslie-Smith A. The Kuwait-Scotland eHealth 
Innovation Network (KSeHIN): a sustainable approach to quality improvement in 
healthcare. Quality in primary care. 2014;22(1):43-51. 
53. Alsadan M, El Metwally A, Anna Al, Jamal A, Khalifa M, Househ M. Health 
information technology (HIT) in Arab countries: a systematic review study on HIT 
progress. Journal of Health Informatics in Developing Countries. 2015;9(2). 
54. Lattimore Jr MR. A store-forward ophthalmic telemedicine case report from deployed 
US Army forces in Kuwait. Telemedicine Journal. 1999;5(3):309-13. 
55. Francis IM, Junaid TA, Dajani YF. Static image telepathology in routine surgical 
pathology diagnosis: a report on the first experience in the Arab world from Kuwait. 
Medical Principles and Practice. 1999;8(4):255-65. 
56. Patterson V, Swinfen P, Swinfen R, Azzo E, Taha H, Wootton R. Supporting hospital 
doctors in the Middle East by email telemedicine: something the industrialized world 
can do to help. Journal of medical Internet research. 2007;9(4):e30. 
57. McManus J, Salinas J, Morton M, Lappan C, Poropatich R. Teleconsultation program 
for deployed soldiers and healthcare professionals in remote and austere 
environments. Pre-hospital and disaster medicine. 2008;23(3):210-6. 
21 
 
58. Al-Azmi SF, Mohammed AM, Hanafi MI. Patients' satisfaction with primary health 
care in Kuwait after electronic medical record implementation. J Egypt Public Health 
Assoc. 2006;81(5&6):278-300. 
59. Mogli G. Challenges of Electronic Health Records Implementation. Sri Lanka 
Journalof Bio-Medical Informatics. 2012;2(2). 
60. Ministry of Health. Ministry of Health IT Visions & Applications. Geneva: World 
Health; 2013. 
61. Strudwick G, Tanimizu A, Saraswathy SN, Yousef S, Nickerson V. A Scoping 
Review of Research Involving Nurses and Electronic Health Records in Middle 
Eastern Countries. Int Arch Nurs Health Care. 2015;1:012. 
62. Al-Dousari E. Information needs and information seeking behaviour of doctors in 
Kuwait government hospitals: an Exploratory study. UK: Loughborough University. 
63. Poropatich R, Lai E, McVeigh F, Bashshur R. The US Army Telemedicine and m-
Health Program: making a difference at home and abroad. Telemedicine and e-Health. 
2013 May 1;19(5):380-6. 
